We can write two more such equations permuting x, y, z cyclically. Adding these equations, using the additivity of 4 and the Jacobi identity, we get the required assertion. REMARK 1.3. The above proposition shows that in some cases (for example if K is a field) one need not explicitly assume in Definition 1.1 that fEZ2(g, K), since it is actually implied by the definition.
Let g be a Lie algebra and let fCZ2(g, K). Consider the K-module '-g=EDK.z (K.z being the free K-module generated by z) with the Lie algebra structure given by It is clear that there is a 1-1 correspondence betweenf-representations and left gf-modules. This shows in particular that for a given fEZ2(g, K) there always exists an f-representation-for instance gf itself. REMARK 2.2. As with ordinary representations, we must distinguish between left and right f-representations. In particular, it should be noted that Definition 1.1 is more properly that of a left f-representation. We can give a similar definition of a right f-representation. g-f is a universal model for right representations. It is easy to see that 41f is an epimorphism. THEOREM 2.5. If g is K-free, 41f is an isomorphism.
In order to prove the above theorem, we need another theorem which we now state and prove. Let (xa)aei be a K-base for g. We assume that there is an order relation in I, which makes it a totally ordered set. Let ya =if(Xa). If J= (a,, ---, cp) is a finite sequence of elements of I, we write YJ =Ya1i . . . yap and call p the length of J. We say that J is increasing if a1< . .*. ? ap.
We set yj = 1 if J is empty and regard the empty set increasing. The theorem we intend to prove is the following: THEOREM 2.6 (POINCARE-WITT). The elements yj corresponding to finite increasing sequences J form a K-base for gf.
Proof(2). If g' is defined as in ?1, the following lemma can be easily checked.
(2) I am grateful to the referee for pointing out this simple proof. [September LEMMA 2.7. If g is K-free, the mapping g'--T(g) given by (x, kz)--x+k induces an isomorphism gd'/(z-1) gf ((z-1) being the 2-sided ideal of g' generated by z-l). Proof. Under our assumptions it is well known that S(g) is Noetherian. Using Theorem 2.5 and the known theorem that a filtered algebra is Noetherian if its associated graded algebra is so, the corollary is clear. 4. Some homological properties of a Lie algebra. In this section we shall compute certain of the usual homology and cohomology (K-) modules of a Lie algebra g with a finite K-base. This amounts to a study of gf for f= 0. These computations will be used in the next section to obtain information about the homological structure of gf for any fCZ2(g, K).
It is obvious
We begin by recalling the definition of the homology and cohomology of any Lie algebra g. We know that there is a K-algebra epimorphism, We denote by Aat(resp. aC), A (resp. C) considered as a go-module through a. With this notation, the above theorem has the following immediate 
